A pituitary mass was found at necropsy ofa maleMacma muluttu. Hematoxylin and eosin-stained sections were consistent with a chromophobe adenoma. Ultrastructural examination revealed the tumor to be comprised predominantly of sparsely granulated cells. The tumor cells were negative for prolactin, somatotropin, adrenocorticotropin, luteinizing hormone, and thyrotropin by the peroxidase anti-peroxidase method. Other major lesions were gynecomastia and galactorrhea, testicular atrophy, ankylosing spondylitis, and amyloid deposition in the liver, spleen, adrenal, and intestinal tract.
Research Center from another institution in January, 1968. In September, 1974, he was dehydrated and emaciated and had abdominal pain. A colon resection was done and approximately 15 cm of colon were removed. Chronic ulcerative colitis was diagnosed; recovery was complete. In December, 1979, a needle biopsy of liver was done as part of a study, and it was normal.
In October, 1981, the monkey was sacrificed in poor condition. A complete blood count and serum chemistries were done about two weeks before death. The serum calcium was low (8.5 mg/dl), albumin was low (2.1 gm/dl), the globulin high (4.5 gm/dl), and the albumin/globulin ratio was reversed (0.5). The alkaline phosphatase and lactic dehydrogenase were elevated, 268 mU/ml and 342 mU/ml respectively All other values were normal. Hematology results were normal except for a mild anemia (hemoglobin: 10.0 gm/dl; hematocrit: 36.1 %). 
Results
Necropsy revealed ankylosing spondylitis involving all vertebrae. The mammary glands and a left supernumerary mammary gland were about 3 cm in diameter and yellowish and conspicuous as seen from the deep surface. On sectioning, cysts were visible and milk exuded from the cut surface.
A roughly spherical mass measuring 1.2 cm anteroposterior, 1.8 cm dorsoventrad, and 1.8 cm in width was found at the site of the pituitary attached to the hypothalamus. When cut, it was cystic and contained mucinous material.
Microscopically, the ankylosing spondylitis was characterized by bridging of intervertebral spaces by bone that had proliferated from the periosteum of the ventral surface of adjacent vertebrae. The mammary glands were hyperplastic and cystic. Spermatogenesis in the seminiferous tubules was interrupted at the spermatocyte stage and there were no mature spermatozoa. There was marked amyloidosis of the liver with reduction of the width of hepatic cords. Amyloid deposits also were present in the splenic malpighian corpuscles, lamina propria of small intestine and colon, and adrenal. There was a small focus of cortical hyperplasia in one adrenal. There was a plasma cell infiltrate in the gastric mucosa and lymph nodes. The thyroids had been removed by an investigator after death and therefore were not available for examination.
A very low magnification of a sagittal section of the tumor is shown in fig. 1 . The pars nervosa was flattened and compressed, and a thin capsule surrounded the mass. The tumor was cystic and contained uniformly pink-staining colloid with most cells pushed out on the periphery and some embedded in the colloid. The empty space to the right had been occupied by a mass of cells similar to those comprising the remainder of the mass. It had its own capsule and became detached from this section during processing.
Compressed aggregates of cells consistent with normal acidophils were present at the periphery of the tumor adjacent to the pars nervosa. The remaining cells exhibited three different patterns of growth. Some appeared to be forming sinusoids ( fig. 2 ) and others formed follicles containing pink colloid material. Still others were less organized and were present in diffuse sheets ( fig. 3) . Many of these cells were pyknotic. There were foci of calcification and cholesterol clefts associated with old hemorrhage.
Except for small aggregates of acidophils in the areas where the architecture was normal, all other cells regardless of their morphology, had pale pink-purple agranular cytoplasm and thus were regarded as chromophobes. A performic acid-alcian blue-periodic acid-Schiff (PAS)-orange G stain was done in an attempt to distinguish cell types. With this stain, the granules of acidophils should stain with orange G and chromophobes have no visible granules. There was a diffuse orange staining throughout most areas, but no granules were seen. An occasional cell at the periphery stained with alcian blue. Presumably these were gonadotrophs. There was no cell with PAS-positive granules.
Pituitary tumors have a tendency to expand, compressing and eroding adjacent structures. This tendency has led to great caution in the diagnosis of malignancy unless there are distant metastases. In this tumor there were, however, a few areas where cells appeared to be invading the pars nervosa.
Ultrastructurally, the neoplastic cells were roughly polygonal with large round or slightly indented nuclei. Most had sparse granulation but a few were more heavily granulated. The granules within the cytoplasm of the more granular cells measured 600 to 700 nm which is within the size range of lactotrophic granules Granules in the sparsely granulated cells were of various sizes measuring 200 to 500 nm ( fig. 5 ). There was a suggestion of variable density between these granules. There was moderately abundant rough endoplasmic reticulum and numerous mitochondria.
Some chromophobe adenomas which have few or no visible granules may still secrete hormone and these may be identified by immunohistochemistry. The peroxidase-antiperoxidase (PAP) method [ 31 was used to stain this neoplasm for prolactin, somatotropin, luteinizing hormone, thyrotropin, and adrenocorticotropin. In a normal human pituitary used as a control, there were many cells containing precipitate which indicated prolactin secretion. In the tumor from the monkey there were a few cells which were positive for prolactin ( fig. 6 ), and these were at the periphery where acidophils were seen with hematoxylin and eosin (HE).
The normal human pituitary had numerous cells which were positive for luteinking hormone. In the tumor from the monkey there were only rare positive cells ( fig. 7 ). These were in the same location as those cells which stained with alcian blue. The tumor cells were also negative for adrenocorticotropin, somatotropin, and thyrotropin.
Based upon its morphologic, ultrastructural, and immunohistochemical characteristics this neoplasm was identified as a sparsely granulated, nonsecreting adenoma of the pars intermedia.
( fig. 4 ).
Discussion
Because of the gynecomastia and galactorrhea, a prolactin-secreting adenoma was suspected in this male rhesus monkey. Light microscopy of HEand performic acid-alcian blue-PAS-orange G-stained slides demonstrated that the tumor was a chromophobe adenoma and ultrastructural examination showed that it was sparsely granulated. However, actively secreting tumors may become largely depleted of storage granules and therefore appear sparsely granulated [2, 4, 71 . Such secretion might explain the galactorrhea in this monkey. Studies of human pituitary tumors correlating immunohistochemical staining with blood prolactin levels indicate that the peroxidase-antiperoxidase method is sufficiently sensitive to detect hormone in the cytoplasm and Golgi's apparatus of functional, sparsely granulated tumors [4] and therefore it is unlikely that this tumor was functioning. Furthermore, the development of the rough endoplasmic reticulum and Golgi's apparatus was not as prominent as has been reported in actively secreting human tumors [7] . Alternative explanations for the galactorrhea and other lesions, therefore, must be postulated.
Cells within remnants of normal pituitary were demonstrated by the peroxidaseantiperoxidase method to contain prolactin. Galactorrhea has been reported in rare human nonsecreting adenomas and is thought to be caused by damage to the hypothalamus with resulting interference with production and transport of prolactin-inhibiting factor [2] . This probably was true in this monkey.
The testicular atrophy probably was due to loss of gonadotrophs due to pressure and encroachment of the tumor on the normal adenohypophyseal tissue. There were certainly very few gonadotrophs present in comparison with the normal human control. Loss of gonadrotrophs occurs in the presence of an enlarging tumor before other cell types are affected [6] . Another possible explanation for the arrested spermatogenesis might be an excess of endogenous estrogen due to the failure of the impaired liver to metabolize it. The first explanation seems more likely as other monkeys with severe hepatic amyloidosis have had no testicular atrophy. However, the two etiologies cannot be differentiated by the morphology of the testis [2] .
The ankylosing spondylitis was probably a separate disease process unrelated to the pituitary tumor. Ankylosing spondylitis has been associated with regional ileitis in man [6] , and this monkey previously had a colitis resembling Crohn's disease.
Amyloidosis also has been associated with Crohn's disease but less commonly. The abnormal albumin and globulin may have been related to the immune problems associated with this syndrome, however, elevated serum globulin levels and reversed albumin/globulin ratios also occur in liver disease. The elevated alkaline phosphatase and lactic dehydrogenase probably were caused by the hepatic destruction due to amyloidosis. The small nodule of adrenocortical hyperplasia was almost certainly an incidental finding.
